T he identification of variables that delay the diagnosis of cerebral vein and dural sinus thrombosis (CVT) is of clinical and medicolegal relevance. Two previous studies 1, 2 identified clinical variables associated with admission delay, but could not demonstrate an influence of admission delay on outcome. The purposes of this study were to describe the delay in the diagnosis of CVT and to analyze its predictors and its influence on the outcome of a large cohort of patients with CVT.
Methods
Diagnostic delay was defined as the interval (days) between the onset of symptoms (day of first symptom judged to be related to CVT by the investigator) and the confirmation of CVT by MR and/or angiography. We also measured the interval (days) between onset of symptoms and hospital admission (first hospital). Early admission was defined as an admission delay below the median of the sample.
We used the International Study on Cerebral Vein and Dural Sinus Thrombosis (ISCVT) cohort consisting of 624 consecutive symptomatic patients with CVT with a mean follow-up of 478 days. 3 Follow-up visits were performed at 6 and12 months and yearly thereafter.
The primary outcome was death or dependency defined as a modified Rankin Scale score (mRS) Ͼ2 at end of follow-up. Secondary outcomes were all deaths, complete recovery (mRS 0 to 1) at the end of follow-up, and any persistent visual deficit related to CVT (decreased visual acuity or visual field defect) at final followup. Confrontation testing of visual fields and measurement of visual acuity were recommended at each follow-up, but perimetry was optional.
We compared diagnostic delay for potential explanatory and confounding variables listed in Table 1 .
We used nonparametric statistics (median and quartile distribution, Mann-Whitney U and Kruskal-Wallis tests). We performed the following subgroup analysis: (1) low CVT risk score (Ͻ3) and high risk (CVT risk score Ն3) patients 4 ; (2) patients presenting as isolated intracranial hypertension syndrome; (3) patients in coma (Glasgow Coma Score Ͻ9); (4) patients with brain lesions on admission CT/MR; and (5) patients who were anticoagulated in therapeutical dosages after the diagnosis of CVT. Additionally, we performed logistic regression for the primary outcome, forcing diagnostic delay in the ISCVT prognostic model, considering the interactions with unbalanced predictors.
Results
There were 623 valid cases for analysis with information on onset to diagnosis delay. The median delay was 7 days and the interquartile range 3 to 16 days. The distribution showed a strong left-sided skew (skewnessϭ11.36). There were 619 patients with valid information on admission delay. The median admission delay was 4 days and the interquartile range 1 to 11 days. Early admission was associated with higher gross national income (Pϭ0.02), disturbance of consciousness (Pϭ0.001), mental disturbance (Pϭ0.03), seizure (Pϭ0.001), motor deficit (Pϭ0.02), and parenchymal lesion on admission CT/MR (Pϭ0.001).
Diagnostic Delay
Median delay (interquartile range) was 9 days (5 to 18) for countries with low-middle gross national income per capita and 7 days (3 to 15) for countries with high gross national income per capita (Pϭ0.013). Diagnostic delay was decreased females and in patients with decreased vigilance, mental disturbance, seizure, and venous infarct on admission CT/MR. There were no significant differences in diagnostic delay in relation to age, centers with Ͻ10 patients, patients referred from other centers and patients requiring intra-arterial angiography for diagnosis, focal deficits (motor, sensory or language), the number or site of thrombosed sinus and veins, and any of the associated conditions or risk factors. Diagnostic delay was longer in patients with papilledema and isolated intracranial hypertension syndrome. More patients with diagnostic delay above the median were not prescribed anticoagulants in therapeutic dosages: 11% (22.4% versus 11.4%, 2 ϭ13.5, PϽ0.001). No statistically significant differences were found in the primary outcome and in secondary outcomes: mRS 0 to 1 or death. Persistent visual loss (visual field defects in 6 patients and decreased visual acuity in 21 patients; median visual acuity in right and left eyes 8 of 10; range, 9.5 to 5.5 of 10) was more frequent in patients diagnosed later (Table 2) . We performed logistic regression with mRS Ͼ2 at final follow-up as the outcome and the variables of the ISCVT prognostic model and diagnostic delay as predictors. Diagnostic delay was not retained in the model either when dichotomized in below/above the median (Pϭ0.056; adjusted OR, 0.60; 95% CI, 0.35 to 1.01) or when quartiles were considered (Pϭ0.24; adjusted OR, 0.87; 95% CI, 0.69 to 1.10).
Subgroup Analysis
Diagnostic delay was significantly associated with visual loss in patients with isolated intracranial hypertension syndrome and in the low CVT risk score subgroups (Table 3 ). In patients with isolated intracranial hypertension syndrome, poor outcome was significantly more frequent in patients with longer diagnostic delay. No significant differences for any of the outcomes were detected in the other subgroup analysis (Table 3) .
Discussion
In this multicenter cohort, the median interval between onset of symptoms and confirmation of CVT diagnosis was 7 days. Patients with more severe clinical presentations, women, and patients in high-income countries tend to be diagnosed earlier. In the overall sample, diagnostic delay had no influence on death or dependency or complete recovery. However, diagnostic delay was associated with an increased risk of poor outcome and of visual deficit in patients presenting with a syndrome of isolated increased intracranial hypertension.
Although visual acuity and confrontation testing of the visual fields were performed in the majority of the patients with visual complaints, information on visual acuity was not always recorded by the investigators and its frequency is probably underestimated. A standardized evaluation of visual consequences of CVT would require formal neuroophthalmological examination. We used a pragmatic approach considering any objective visual deficit not explained by an ocular cause as CVT-related. Another limitation of the research on diagnostic delay in CVT is the difficulty in establishing the onset of symptoms in patients with subacute or chronic presentations. This is certainly subject to considerable interexaminer variation, which was not studied in our investigation. Results of this study cannot be generalized to world regions that did not participate or were underrepresented in ISCVT such as Africa or Asia. Median admission delay and predictors of admission delay were consistent with the findings of the 2 previous studies with smaller sample sizes. 1, 2 Early diagnosis is more likely to have a favorable influence in outcome if an intervention has increased efficacy if applied earlier. There are no studies analyzing the influence on outcome of the delay on starting anticoagulation. Starting treatment earlier in patients with good initial condition may prevent pulmonary embolism and thrombus progression. Local thrombolysis, hematoma evacuation, or hemicraniectomy were used in a minority of patients in serious condition who, as we have shown, tend to present and be diagnosed earlier.
